pf growth occurs are of interest not only because of their rarity but because of the deformities, the disabilities and the problems in treatment they present.
The arrest of growth may be of even character (Fig. 1) FIG. lB (Reversed -print) . abnormal tilting ofvarying degree as well as shortening ofthe lower end ofthe radius. Most commonly the arrest is on the volar and ulnar aspect causing obliquity as seen in Figs. 3 and 4. Occasionally backward tilting (Fig. 2) or even more rarely, obliquity towards the radial side is seen (Stephens and Wood, 1954) . Because of the shorteming of the radius the ulna projects distally giving rise to a prominence on the dorsal aspect of the carpus (Figs, 2, 3 and 4) . If there is marked backward tilting due to arrest on the dorsal aspect of the radius, the ulna may -project on the volar side of the carpus (Anton, Reitz and Speigel, 1938) but this is rare. In addition to shortening of the radius one sees widening of the space 6etween the lower ends of the two bones (Figs. 1, 2, 3 and 4).
Of the 6 patients suffering from traumatic arrest of growth at the lower end of the radius, there was wide separation of the epiphysis associated with a fracture of the ulna in one instance and this was followed by uniform arrest of growth ( Fig. 1 ). In the remaining 5, the initial displacement was very slight and considerable deformity resulted (Figs. 2, 3, 4 and 5) . This has been noted by other authors (McFarland, 1931, and others) and suggests that in each instance there must have been a severe degree of direct compression when the injury occurred. The type of growth irregularity which occurs leads to stretching of the attachments to the triangular fibro-cartilaginous disc and serious interference with the mechanics of the inferior radio-ulnar joint. The progress of the deformity depends upon the degree of arrest which is usually not absolutely complete. Troublesome symptoms as a general rule begin to make their appearance two or three years after the original injury, and are as follows:
(i) Gradually increasing deformity with abnormal prominence of the lower end of the ulna. 5. -The wrist of a female aged 52 two years after excision of the lower end of the ulna. Her wrist had troubled her ever since an injury at the age of 15. When 50 years of age another fall caused aggravation of symptoms. Note the oblique lower end of radius, the medial slip of the carpus and complete lack of support on the ulnar side. Her wrist was weaker and more painful than before operation.
FIG. 6.-The left wrist of a man aged 47 ten months after shortening of the ulna and an osteotomy of the lower end of the radius. He returned to work on the docks.
In 6 of the patients the deformity was treated by shortening the ulna. Burrows suggested shortening of the ulna in 1937 and H. Milch described his operation of cuff resection in 1941 and again in 1942. This procedure was decided on in preference to excising the lower end of the ulna as described by Darrach (1936) because it was felt that without the support of the ulna there might be a tendency for the carpus to shift towards the ulnar side. That this decision was justified was shown, not only by the results, but by the disastrous effect which followed excision of the lower end of the ulna in the seventh patient (Fig. 5 ). In that case the carpus did, in fact, shift towards the ulnar side, leaving the patient with a more painful and much weaker wrist than before. There can be little doubt that had the ulna been shortened in this case the final result would have been much better.
In adults, where fractures of the lower end of the radius have united with appreciable shortening and distal projection of the head of the ulna, similar symptoms may result. In such cases it is felt that shortening of the ulna is likely to give a better result than excising its lower end (Fig. 6) .
The operation of shortening the ulna is quite straightforward and is performed through an incision on the dorso-medial aspect of the lower end of the forearm. A longitudinal cut about 3 in. in length is made in the long axis of the ulna with a mechanical saw. The bone is then divided at either end and an appropriate section removed from each tongue. As a rule there is no difficulty in pulling the distal fragment proximally for the inch or so which is usually required. Unless growth is already complete the head of the ulna should be brought to a point proximal to the notch on the radius to allow for subsequent growth. If much shortening is required it is quite safe to divide any restraining bands one finds in the soft tissues, including the ulnar collateral ligament. When full correction has been obtained the stepped fragments are held in position by means of two screws. After a few weeks in plaster full movements and good function are regained in a surprisingly short time.
RESULTS
This operation was performed in 6 patients, 5 of whom were suffering from traumatic Madelung's deformity, whilst in the sixth the shortening of the radius was due to a fracture dislocation in adult life. 5 were operated on over three years ago and in 3 of these, five or more years have elapsed since the operation. The adult suffering from a fracture dislocation of the lower end of the radius was operated on only eleven months ago (Fig. 6 ). All have good strong and stable wrists which they are able to use strenuously. All have full movement and cosmetically they have been improved. One patient (Fig. 4) is only 11 now and has been operated on twice, the first time being four years ago. Her wrist is perfectly satisfactory but further operative treatment will be necessary. The lower end ,of the ulna was excised in one case (Fig. 5 ) producing a very poor result due, it would appear, to loss of support on the ulnar side.
SUMMARY AND CONCLUSIONS
In children arrest of epiphyseal growth at the lower end of the radius results in deformity, interference with the mechanics of the inferior radio-ulnar joint and considerable disability. In adults, fractures causing appreciable shortening of the radius also gives rise to similar symptoms. Treatment depends upon restoring the normal relationship between the lower ends of the two bones and, in particular, getting rid of the abnormal pressure caused by the distal projection of the lower end of the ulna. This -can be most satisfactorily and safely achieved by shortening the ulna in the manner described. It may be necessary in certain cases to correct the abnormal tilt at the lower end of the radius but excision of the lower end of the ulna is not only unnecessary but may well cause increased disability and weakness. The correct operation in these cases is to shorten the ulna. Besides providing support for the carpus, the head of the ulna with the attached triangular disc is left in a reasonably correct relationship to the lower end of the radius.
